Diels-Alder reaction-aromatization approach toward functionalized ring C allocolchicinoids. Enantioselective total synthesis of (-)-7S-allocolchicine.
Allocolchicinoids are analogues of the important antimitotic compound (-)-colchicine 1. A strategy is reported for the synthesis of ring C functionalized allocolchicinoids, which is based on a Diels-Alder reaction-aromatization sequence. This route is complementary to the previously disclosed benzannulation approach involving Fischer carbene complexes and alkynes. Dienes 12 and 14 incorporate the natural substitution pattern on ring A and undergo Diels-Alder reactions with various dienophiles. Subsequent aromatization affords the set of differently functionalized ring C allocolchicinoids 15-19, 23, and 25, with high regioselectively and in moderate to good yields. An intramolecular Diels-Alder reaction-aromatization sequence allows for access to allocolchicinoids with reversed regiochemical introduction of ring C substituents. The equilibria of the atropisomers of 15 and 19 are studied in three NMR solvents. Reactions of the dienes 12 and 14 with DMAD lead to the corresponding cycloadducts, but the subsequent aromatization is complicated. A regioselective Diels-Alder reaction-aromatization sequence is utilized as the key step in the first stereoselective total synthesis of (-)-allocolchicine 2. Asymmetric introduction of hydroxy group at C7 is achieved by the enantioselective reduction of ketone 29. The correct stereochemistry is then established by Mitsunobu inversion reaction using Zn(N(3))(2)-2Py.